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GRAPHICAL USER INTERFACE 
SUPPORTING METHOD AND SYSTEM FOR REMOTE ORDER 
GENERATION OF OFFICE FURNITURE PRODUCTS 

5 

BACKGROUND OF THE INVENTION 

1. Reservation of Copyxight 

The disclosure of this patent document contains 
material which is subject to copyright protection. The 
10 copyright owner has no objection to the facsimile 

reproduction by anyone of the patent document or the 
patent disclosure, as it appears in the U.S. Patent and 
Trademark Office patent files or records, but otherwise 
reserves all copyrights whatsoever, 

15 

2. Field of Invention 

This invention relates to graphical user interface 
supporting a method and system for enabling the 
selection and configuration of complex furniture 
20 products. More specifically, this invention relates to 

enabling the selection and configuration of three- 
dimensional office furnishing products so as to enable 
remote order generation of valid and acceptable 
configurations of those products. 



25 
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3. Description of Background Information 

The sale process for conplex products, that is, 
products that are made up of many interconnected parts, 
is notoriously difficult, especially when customers are 
5 given configuration and product-line choices. 

For example, in the office furniture industry, the 
goal of the sale process is to provide the customer 
with an acceptable furniture configuration within the 
customer's price limitations . 
10 From the customer's perspective, an acceptable 

configuration is one which will provide workspace for 
their eit^loyees within various work-related and space 
criteria set by the customer. For exanple, a customer 
may need to provide, in a given area, sitting work 
15 space for a thousand people, where all people have 

acoustic privacy. A customer's criteria may be complex 
and often the customer does not really know what they 
are, other thcin to know the number of people and the 
space they will go into. 
20 From the manufacturer's perspective, an acceptable 

configuration is one which can be manufactured from the 
manufacturer's product line. That is, an acceptable 
configuration is a valid, manuf acturable configuration 
of existing conponent parts. 
25 The sales process is essentially an attempt to 

reach a convergence on a configuration which is 
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acceptable to the customer (meets all space, price and 
other requirements) and which is acceptable to the 
manufacturer (is a valid configuration which is 
manufacturable) . 

An office workspace configuration may comprise 
thousands of parts drawn from an inventory of millions 
of .possible parts. Each workspace may comprise 
dividing walls or side panels, work surfaces, storage 
areas, support structure, electrical structure and the 
like. Even for a given configuration of workspace, 
there are various qualitative and quantitative options 
available. Each part may be available in various 
qualities and in various colors. Some of the parts may 
not be compatible with parts from other product lines 
of the same or other manufacturers. Further, any 
choice made, even for a single part, may affect the 
entire configuration. 

A customer wishing to buy a complex product such 
as office furniture is faced with an incredible number 
of interdependent choices. 

In the office furniture market at present, a 
typical sale takes place as follows: A salesperson 
visits a customer and presents the customer with 
drawings of some typical configurations of various 
25 product lines. The customer selects various options 

which the salesperson records. At this time all of the 
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sale is taking place in terms of individual parts and 
not in terms of the final product or even in terms of 
compound components of the final product. In other 
words, the customer does not buy a collection of 
workstations, instead he buys a collection of parts. 

Once the customer is satisfied with the 
configuration, the salesperson goes back to the 
manufacturer who determines whether or not the 
configuration is actually possible given the current 
product line. For example, the customer may have put a 
shelf on a dividing panel without confixming that the 
panel could actually support sucli a shelf. Or a panel 
may be given a size which the manufacturer does not or 
cannot manufacture. Accordingly, the manufacturer then 
tries to build the customer's proposed order using a 
CAD (computer aided design) system and a collection of 
known parts. Errors in the customer's proposed order 
are reported and, in some cases, a best attett^t at the 
order is drawn up. From this best attenqpt produced by 
the CAD operators, a list of required component parts 
is obtained and then a price for the entire 
configuration is determined for all of the component 
parts . 

This process, so far, can take more than two 
weeks. The sales person then goes back to the customer 
with the design, as best it could be done, and the 
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price for this design. This is the first time that the 
customer sees his actual order dravm out, and usually 
in two-dimensions. If there were errors in the design, 
which there usually are, or if the customer does not 
like the current design, the process is repeated. 

After some number of iterations (that is customer 
to sales person to CAD operator to pricing and back to 
the customer via the sales person) , the customer is 
finally presented with an acceptable configuration and 
a price for that configuration. 

In a typical sales scenario this whole order 
process (i.e., convergence to a configuration which is 
acceptable to both the customer and the manufacturer) 
takes six sales calls and design iterations. 

Even when the customer is satisfied with a 
configuration and even if it is a valid, manuf acturable 
configuration, there is no simple way for anyone to go 
back and ask a simple "what if" type of question about 
the order. For instance, if, in an order for an 
20 acceptable configuration, the customer wants to know 

the effect on price of changing to a different quality 
panel system, the whole price would have to be 
redetermined by the manufacturer. 

To see why this pricing and configuration process 
25 is not sittple, consider the change from a high quality 

panel to a lower quality panel of the otherwise same 



15 
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dimensions- Suppose that the panel has a shelf hanging 
on it and that the high quality panel can support 
shelves whereas the lower quality panel cannot support 
shelves without an extra support. So, a supposedly 
simple question like "What if I use this type of panel 
instead of that?" can lead to an entire reconfiguration 
and repricing of the system. Its often not enough to 
just change the price of the components being used, 
sometimes the components themselves have to be 
supplemented. In some cases, changes may not be 
possible . 

Even from a salesperson's perspective, the 
inability to price "what if" scenarios has major 
drawbacks. For instance, if a customer is satisfied 
with a configuration's layout but still thinks that the 
price is too high, it is desirable for the salesperson 
to be able to make qualitative changes to the 
configuration and show what the corresponding price 
changes would be. In the case of office furnishings, a 
salesperson would like to be able to show, at the 
customer's site and at the time of setting up the 
configuration, the effects on price of various changes, 
in that way, convergence to an acceptable configuration 
can be achieved with greater speed. 

In the general field of product configuration, 
tools have been developed to aid in selection and 
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validation of configurations. One such system is 
available from Trilogy Development Group of Austin, 
Texas, and is described in United States Patent No. 
5,515,524, "Method and Apparatus for Configuring 
systems," to Lynch et al, which is expressly 
incorporated herein by reference in its entirety. 

Lynch describes a constraint based configuration 
system using a structural model hierarchy. The 
structural aspects of the model provide the system with 
the ability to define a model element as being 
contained in, or by, another model element. The 
structural model provides the ability to identify 
logical datatype and physical interconnections between 
elements and to establish connections between elements. 

In order to configure a product. Lynch' s system 
accepts input in the form of requests or needs. Using 
this information. Lynch' s system configures a system by 
identifying the resource and component needs, 
constraints imposed on or by the resources or 
components identified, and the structural aspects of 

the system. 

In the specific area of office furniture 
configuration, attempts have been made to provide 
customers with simple CAD systems with which to design 
their configurations. The problems with these systems 
include that they are difficult to use, they are 
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inaccurate, they do not provide the customer with a way 
to determine whether or not he has a valid, 
nvanufacturable configuration (so the customer still has 
to go back to the manufacturer to have configurations 
manually checked) , and they do not have any knowledge 
of the manufacturer's product line. Further, no 
proposed systems are able to prepare a configuration 
and provide a price for that configuration. 

SUMMARY OF THE INVKNTION 

It is an object of this invention to provide an 
order generation system, preferably a remote order 

generation system. 

It is a further object of this invention to 
provide sales people and customers with product 
configuration systems that are easy to use, accurate, 
provide the customer with some way to determine whether 
or not he has a valid, manufacturable configuration (so 
that the customer does not have to go back to the 
manufacturer to have configurations checked each time 
they change) , and that has knowledge of the 
manufacturer's product line. It is a further object of 
this invention to provide a system that is able to 
prepare a configuration and that is also able to 
provide a price for that configuration. 
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It is also an object of this invention to provide 
a system that can have product line and price 
information added and modified. 

It is also an object of this invention to provide 
a system that generates visual specification in two- 
dimensional (2-D) and three-dimensional (3-D) rendered 
images . 

Accordingly, in one aspect, this invention 
provides a graphical user interface to a computer 
program for configuring and ordering office furniture - 
The user interface presents a user with various 
selectable options, via display screens on a monitor. 
Depending upon which options the user selects, the 
graphical user interface provides the user with 
information about the product selected or gets input 
from the user about his requirements. 

The user can interact with the order generation 
program via the user interface to select a basic 
configuration of furniture, modify the configuration, 
create a cluster derived from the basic configuration. 
At all times the user is able to ensure that the 
current configuration is valid (i.e., manuf acturable 
and/or within the product line) and the user is able to 
obtain price information about the configuration. 

The system takes as input user criteria such as 
conferencing criteria; privacy criteria; power 
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criteria; communications criteria; storage criteria; 

and area criteria - 

The user, via the user interface, can modify a 
configuration by adding, deleting or moving components 
in the configuration or by changing the size or shape 
of a component of the configuration. When the shape or 
size of a component is adjusted, it can only be changed 
to a valid shape or size, thereby maintaining the 
integrity of the displayed furniture configuration. 

Generally, at any stage of the furniture 
configuration, the user is able to obtain a realistic 
display of the configuration and is then able to view 
that display from arbitrary view points. 

Thus, in one aspect, this invention is a graphical 
user interface, a method for using the graphical user 
interface, or a method of configuring office furniture, 
in another aspect, this invention is computer- readable 
media tangibly embodying an interface program of 
instructions executable by the machine to provide a 
graphical user interface to a computer program for 
configuring off ice furniture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features, and 
advantages of the present invention are further 
described in the detailed description which follows. 
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With reference to the drawings by way of non-limiting 
exemplary embodiments of the present invention, wherein 
like reference numerals represent similar parts of the 
present invention throughout the several views and 
wherein: 

FiGOHE 1 depicts a typical computer system on which 
the order generator of this invention operates; 

FIGURE 2 shows the architecture of a preferred 
embodiment of the order generator according to this 
invention; 

FiGOKK 3 Shows the architecture of an alternative 
preferred embodiment of the order generator according 

to this invent ion ; 

FIGURE 4 is a flowchart of the operation, from a 
user's perspective, of the order generator of the 
present invention; and 

FiGORES 5-15 depict various interface displays of 
the order generator of the present invention during its 
operation . 

DETAILED DESCRIPTION OF THE PRESENTLY 
PREFERRED EXEMPLARY EMBODIMENTS 

This invention operates on a typical conputer 

system 100 such as shown in Figure 1- The computer 

system 100 includes various input devices 102 such as a 

keyboard, as well as a pointer device 104. A mouse. 



PCTAJS98/09890 

WO 98/55949 



10 



15 



20 



25 



- 12 - 

track ball, touch screen, keyboard cursor control keys 
or the like can be employed as the pointer device 104. 
The computer system 100 also includes a processor such 
as CPU 106 and internal memory 108. The processor 106 
may be a special purpose processor with image 
processing capabilities or it may be a general purpose 
processor. The memory 108 may comprise various types 
of memory, including RAM, ROM, and the like. The 
computer system 100 also includes external storage 112 
which includes devices such as disks, CD ROMs, ASICs, 
external RAM, external ROM and the like. 

The present invention can be implemented as part 
of the processor 106 or as a program residing in memory 
108 (and external storage 112) and running on processor 
106, or as a combination of program and specialized 
hardware. When in memory 108 and/or external storage 
112, the program can be in a RAM, a ROM, an internal or 
external disk, a CD ROM, an ASIC or the like. In 
general, when implemented as a program or in part as a 
program, the program can be encoded on any computer- 
readable medium or combination of computer-readable 
media, including but not limited to a RAM, a ROM, a 
disk, an ASIC, a PROM and the like. 

The computer system 100 also includes a display 
110 and, optionally, an output device such as a printer 



113- 
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The conputer system 100 can run any operating 
system. 

In preferred embodiments, the computer system 100 
is an IBM PC coitpatible notebook computer configured 

5 with a Pentium 90 (or above) CPU (for processor 106) 

and, (for memory 108) a minimum of sixteen Mbytes RAM, 
a CD drive and a hard drive with 840 Mbytes, with 
approximately thirty Mbytes of free disk space (for 
external storage 112) . The computer system 100 

10 preferably runs Microsoft Windows 95 as its operating 

system. 

The preferred display 110 is an 800 x 600 active 
color matrix display with sixteen-bit color. The 
preferred printer 112 is at least an ink jet color 

15 printer . 

While the preferred conputer system is a stand- 
alone system, in other embodiments the computer system 
100 is connectable to a network of computers so that 
some or all of its processing functions, for example, 
20 for complex tasks, can be off loaded to other computers 

on the network. In network environments some or all of 
the data may reside at remote locations. 

The architecture of a preferred embodiment of the 
order generator is shown in Figore 2 wherein the order 
25 generator 114 uses a modelling tool 116 connected to a 

custom user interface 118. Both the modelling tool 116 
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and the custom user interface 118 access (read and/or 
write) various databases, including a product attribute 
database 120. The user interface 118 also accesses a 
meta file 121 which it uses to share data through a 
symbol library 123 with a CAD package 124. 

The modelling tool 116 takes as input various user 
configuration specifications via the custom user 
interface 118, verifies their validity and determines 
their pricing. This information can be passed back to 
the custom user interface 118 or it can be used by a 
project specifier 122, in conjunction with the CAD 
package 124, to produce an actual order 125. The 
project specifier 122 also takes input from a product 
catalog 129 in order to produce the actual order 125. 

In one aspect, the custom user interface 118 
operates as a front-end to the modelling tool 116, 
providing it with user requirements, user specified 
f\imiture configurations and other information and 
obtaining from it configuration information including 
whether or not a configuration is valid and the price 
of the configuration. 

Preferably the modelling tool 116 is one which 
uses a generative approach for configuring systems. 
Such a system is available from Trilogy Development 
Group of Austin, Texas, and is described in United 
States Patent No. 5,515.524, "Method and Apparatus for 
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Configuring Systems," to Lynch et al, already 
incorporated by reference herein in its entirety. 

Lynch' s system, in order to configure a product, 
accepts input in the form of requests or needs. Using 
this information. Lynch' s system configures a system by 
identifying the resource and component needs, 
constraints inposed on or by the resources or 
components identified, and the structural aspects of 
the system. 

\ Thus, in the present invention, the modelling tool 

116 is programmed to configure office furniture systems 
by identifying the conponent needs, resources, and 
constraints imposed on or by the resources or 
components identified, and the structural aspects of 
5 the system. For example, a particular storage 

requirement may require a certain type of panel. If a 
user requires that type of storage then the appropriate 
type of pEUiel must be used. 

The model can handle both configuration and 
20 checking fvmctions. In the preferred embodiment, 

three-dimensional objects and their topological 
relationships are modelled. The attributes modeled 
include, but are not limited to: 
size (x, y, z dimensions) ; 
25 color ; 

texture; 
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finish (fabric/direction, wood/direction, 
laminate, glass, metal) ; 
obsolescence ; 
power (electric) ; and 
5 weight . 

The modelling system 116 can connect workstations, 
recognize and fix common walls, resolve component 
duplication and overlap, indicate obstacles and resolve 
power connectivity. For example, with regard to panel 
10 connectivity, angles are confined to a limited number 

of fixed positions- As to common walls, from a two- 
dimensional representation of a layout, the system 
ensures that the correct number of parts is calculated. 
The modelling system 116 bases its determinations 
15 on the input user requirements and on information in 

the product attribute database. It also uses a model 
of the inter -relationships between the various 
components. An example of such a model is shown in the 
tables appearing at the end of this specification. 
20 In an alternate embodiment of the order generation 

system 115, as shown in Ficsure 3, the functions of the 
project specifier are incorporated into the modelling 
tool 116 and there is tight coupling of the modelling 
tool to a CAD program. In this embodiment of the order 
25 generation system 115, there are two integrated 
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interfaces to the modelling tool 116, namely a custom 
user interface 124 and a custom design interface 126. 

System Operation 
5 The operation of the order generation system 114, 

particularly the custom user interface 118, on computer 
system 100 is now described with reference to Figures 1- 
15, The custom user interface 124 of the alternative 
embodiment 115 shown in Figure 3 operates in the same 
10 manner . 

When the order generation system 114 begins 
running on computer system 100, the user is presented 
with a start screen on the display 110 of computer 
system 100 (at PlOO in Figure 4) . The start screen 
15 presents the user with various user selectable options. 

The options are presented as demarcated text areas or 
as icons on the screen depicted on the display 110 of 
the coitputer system 100. Each presented option can be 
selected with the pointer device 104 or using one or 
20 more keys on the keyboard 102, An option is selected 

in a known manner such as by clicking the pointer 
device 104 on the area of the screen on which the 
option is displayed. 

When an option is selected, the custom user 
25 interface 118, running on computer system 100, 

determines which option has been selected and then 
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either processes the option or effects processing of 
that option. For example, some options are processed 
entirely within the user interface 118 itself, whereas 
others require processing by other coitponents of the 
system 114, in particular by the modelling tool 116. 

Generally the custom user interface 118 keeps 
track of user information at a project level. For each 
project the custom user interface 118 gets information 
from the user and then tracks and stores that 
information as needed. The information is tracked and 
stored in a manner known in the art such as in a data 
structure or database which can be accessed as needed. 
When the user interface 118 requires information 
regarding product attributes, it obtains that 
information from the product attribute database 120. 
When, as the result of some inplicit or explicit user 
request, the user interface 118 requires some 
processing to be performed by the modelling tool 116, 
the user interface 118 invokes the appropriate 
fxinctionality of the modelling tool 116 and gives the 
modelling tool 116 whatever data is needed. For 
example, if, as will be described below, the user 
requests, via the user interface 118, that the 
modelling tool 116 check the validity of a furniture 
configuration, then the user interface 118 will pass to 
the modelling tool 116 the appropriate data 
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representing the current configuration. Using the data 
it receives about the configuration from the user 
interface 118, along with whatever information it needs 
from the product attribute database 120, al6ng with the 
model of the system, the modelling system will then, as 
requested, check the configuration of the 
configuration. The result of the configuration check 
by the modelling tool 116 is not simply a binary 
"valid" or "invalid" result, but, when possible, is a 
valid configuration- Thus, the modelling tool 116 is 
able to pass back configuration data to the user 
interface 118. 

From the start screen presented to the user by the 
user interface 118, the user is given the option of 
either loading an existing project (i.e., a project 
which was previously saved by the order generation 
system 114) (at P102) , or beginning a new project (at 
P104) . If the user selects the option to open ein 
existing project, then the order generation system 114, 
via the user interface 118, prompts the user for the 
name under which that project was saved. If the named 
project can be found, the order generation system 114 
retrieves the project and loads it into the system, 
otherwise the user is prompted for another project name 
or to start a new project. 
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If the user selects the option to create a new 
project (at P104) , then the user is prompted (at P106) 
to input the needs of the project on a series of 
planning guide screens. Based on the user's input into 
the planning guide screens, the order generation system 
114 determines which options to present to the user in 
subsequent display screens. 

For example, the user interface 118 compiles or 
translates the entered user requirements into criteria 
which both it and the modelling tool 116 can use. 
Then, when requesting a list of compc5nents which meet 
the user's needs, the user interface and, when 
necessary, the modelling tool 116, can query the 
requirements to ensure that they are met. 

One exauple of such a use would be if the user's 
needs included standing privacy and lockable storage 
space. Then, as described below, when the user 
requested a list of typical configurations satisfying 
his needs, those which did not provide standing privacy 
and lockable storage would be excluded. 

The various planning requirements (user needs) for 
which the user is prompted include, but are not limited 
to, privacy requirements, storage requirements, 
conferencing criteria, electrical /computer space and 
connection requirements, space requirements, budget 
constraints, lighting requirements and types of use. 
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As to privacy options, the user is given the 
option of specifying the privacy requirements in terms 
of panel heights or in terms of various types of 
privacy: "seating privacy", "standing privacy", 
"acoustic privacy" and the like. If the user selects 
certain types of privacy, the order generation system 
114 translates this selection into a panel height 
selection- In preferred embodiments the user is 
presented with images such as shown in Figtoe 5 in order 
to explain the various privacy options. 

Preferably the planning guide consists of a series 
of forms which are graphically displayed on the screen, 
each form having a number of options. Once the user 
selects a particular option, a screen for that option 
is displayed with questions about the various stib- 
options. For example, in order to determine the user's 
storage requirements, the user selects a storage 
requirements option and is presented with a storage 
requirements screen. As shown in Figure 6, this screen 
includes pictures of various types of storage along 
with textual descriptions of the items which can be 
stored in each kind of storage . 

In some embodiments the user is also provided with 
an optional tour through a virtual showroom. This tour 
would consist of a multimedia (e.g., Quicktime etc.) 
tour through a showroom demonstrating the various 
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product lines available and various configurations of 
those products. 

Once the user has completed the planning (at P106) 
or opens an existing project (at P102) the order 

5 generation system 114 provides the user with various 

options described below. In general, navigation in the 
order generation system 114 is non-modal. That is, any 
display screen can be reached from any other display 
screen and user selected instructions or operations (at 

10 P108) are performed (at PllO) , in effect, either by the 

user interface 118 or by some other part of the order 
generation system 114 such as the modelling tool 116. 
Generally, when a user selects an instruction, the 
order generation system 114 running on computer system 

15 100 performs that instruction. Preferably the user 

interface 118 performs as many functions as it can, 
passing requests to the modelling tool 116 only as 
needed. 

Thus, as shown in Figure 7, each display screen 127 
20 includes various user selectable icons (128-174) . 

Preferably, the icons (128-174) are grouped cind 
positioned on the screen 124 according to their type of 
functionality. For example, icons 128-133 relate to 
project maintenance (saving and restoring) and printing 
25 functions; icons 134 and 136 relate to editing 

functions; icons 138-160 relate to configuration and 
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customization functions; icons 162 and 164 relate to 
image positioning and moving fianctions; planning guide 
icon 166 relates to the planning guide functionality 
(described above) and the home icon 168 returns the 
user to the start (or home) display screen. The window 
control icons 170-174 are used to size and position the 
display screen 126 on the display 110. 

When the user selects (by clicking on it with the 
pointer device 104) the new project icon 128, then the 
user is prompted for the name of the new project and a 
new project is created. 

When the user selects the save project icon 130, 
the order generation system 114 saves the current 
project to a storage device connected to the computer 
system 100 . The user has the option of changing the 
name of the project when it is saved. 

When the user selects the open project icon 132, 
the user is prompted for the name of the project to be 
opened. If the project of that name is found then it 
is opened and replaces the current project in the order 
generation system 114. 

When the user selects the print icon 133, then the 
user interface 118 prints the current project. 

When the user selects the delete icon 134, then 
order generation system 114 deletes the current 



wo 98/55949 



PCT/US98/09890 



- 24 - 

selection (on the display) . The iindo icon 136 is used 
to undo previous deletions. 

The configuration icons 138-148 are now described 
in greater detail. 

By selecting the new typical icon 142, the user is 
able to select a typical workstation configuration 
which satisfies the user's recjuirements input in the 
planning stage (at P106) . 

When the user selects the new typical icon 142 a 
graphical depiction of various typical workstation 
configurations 180 is displayed on the screen. Each of 
these displayed typical configurations should satisfy 
some of the user's requirements, at least with regard 
to privacy, work area and electrical connectivity. 
Price and space requirements cannot always be satisfied 
until a complete clustered configuration is determined. 

The user Ccin select one of the displayed typical 
workstation configurations by clicking on it with the 
pointer device 104. The selected typical configuration 
is highlighted and displayed on the screen (at 182) , 

The system is pre -configured with a number of so- 
called typical configurations, and preferably the 
typicals displayed on the typical screen are those 
which satisfy the customer's criteria entered at the 
customer needs screen (reached by selecting the 
planning guide icon 166) . 



wo 98/55949 



PCT/US98/09890 



- 25 - 

Once the user has selected the typical 
configuration that is to be used, the user can then 
double click with the pointer device 104 on the 
depiction of that typical in order to view it and 
operate on it. At that time the order generation 
system 114 displays a three-dimensional view of the 
selected typical on the screen on display 110 (Figure 
8) - Preferably the selected typical furniture 
configuration is displayed with the appropriate colors 
and textures. 

With reference to Figure 8, the user can rotate and 
move the selected depicted typical workstation using 
the zoom icon 162 and the move icon 164, respectively. 
The depiction of the workstation can also be moved and 
rotated using the pointer device positioned on the 
object and then moved aroxmd the screen area. In this 
way the user can view the workstation from various 
angles and positions . 

Preferably the image is displayed in a selected 
color cind with a selected texture, that is, in the 
color and texture of the actual product . Selection of 
color and texture will be described below. 

At any time, the typical configuration displayed 
on the screen can be modified by the user. This 
modification can be in the form of adding or removing 
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components, changing the shape, size or color of a 
component or changing the properties of a conponent. 

While viewing a configuration, the user can select 
product options. In order to pick product options, the 
user points and clicks the pointer device on the select 
material icon 148 on the screen 126. This causes the 
computer 100 to display the various materials screen on 
the display 110. 

The properties screen allows the user to specify a 
workstation at a detailed level- Every attribute of 
every part in the workstation can be selected to create 
a customer' s configuration which is then displayed on 
the screen. The system only allows a user to select 
valid attributes for each particular component. In 
that way each displayed configuration is consistent and 
valid as to its attributes. 

In order for the user to resize or reshape 
components, as shown in Figure 9, the user selects the 
component 182 to be changed using the pointing device 
104. When this is done, the selected conponent becomes 
highlighted on the screen and arrows (184-192) are 
shown to depict the various directions in which the 
part can be resized. The selected part 182 can also be 
repositioned at another location. 

The order generation system 114 will only allow 
components to be resized or reshaped to valid shapes. 
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To ensure this requirement, the user interface 118 
checks each resize and reshape operation, while it is 
ongoing, using the product attribute database 120. 
However, conponents can be moved to temporarily invalid 
5 locations. As described below, if a component is 

moved, the configuration will have to be checked and 
may have to be chcunged. 

In the exanqple shown in Figure 9, after the user 
has resized the conponent, the support 189 is too long. 
10 When the user selects the configuration option 150, the 

graphical user interface 118 invokes the modelling tool 
116 which will replace the support 189 with one of the 
correct length . 

The user can apply fabric and finishes to a 
15 typical product by selecting the select material icon 

146 with the pointer 104. This enables the user to 
change all fabric and finish options on each individual 
conponent or on all components. When the user selects 
the select material icon 146, order generation system 
20 114 presents the user with fabric color and finish 

options on the screen as shown in Figure 10 . The order 
generation system 114 will only allow the user to 
change fcibric or finish to valid (manuf acturable 
components in the product line) options for the current 
25 components. In this way, the configuration depicted on 

the screen is always valid with respect to its fabric 
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cind finish. In order for the user to change a fabric 
or color, the user selects the appropriate option from 
those shovm on the screen. The f cibrics/colors are 
presented in families (three families in the exartple in 
Figure 10) , so that selecting one color for a particular 
component will change the other parts of that component 
to the appropriate color from the family. 

If, at any time, the user wants to capture an 
image of the configuration depicted on the screen, the 
user can select the snapshot icon 152 which causes the 
rendered image to be enhanced by sharpening and adding 
depth. These images can then be printed or cut and 
pasted into other applications. 

The user can add components to the depicted 
typical by selecting the component icon 140 with the 
pointer device. This causes the order generation 
system 114 to present the user with a selection of 
components which can be added to the configuration 
(Figure 10) . The selection includes shelves, panels, 
storage areas and the like. Generally any component 
from the product line can be added to a configuration. 

Once a particular component is selected, the user 
positions that component on the typical configuration. 
The order generation system 114 will allow the user to 
position the component at an invalid location, since it 
is assumed that the entire configuration will be 



wo 98/55949 



PCT/US98/09890 



- 29 - 

checked, and possibly adjusted, later. Thus, for 
exanple, the user is able to put a shelf on a panel 
that cannot support the shelf. This is acceptable 
since later the system will be reconfigured to replace 
the panel with one which can support the shelf. 
Alternatively, if no supporting panel is available in 
the product line, the shelf will not be added. 

In order to check the validity (that is, if it can 
be manufactured from the specified product line and is 
otherwise a valid configuration) of a modified 
workstation, the user selects the conf igiiration check 
icon 150 from the screen 126. This causes the order 
generation system 114 to invoke the checker module 
which ensures validity of the depicted configuration. 
Generally, the modelling tool 116 may indicate that the 
configuration is not feasible, feasible or it may 
provide various modifications. For example, it may 
recognize that one con5)onent may be split into two or 
vice versa. It will insert the appropriate support 
structure to ensure that the configuration can be 
built. 

Once the modelling tool 116 is done with its 
processing, it returns control to the user. 

Once the user is satisfied with a particular 
typical configuration for a workspace, the user can 
generate a cluster of those typicals. In order to do 
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this the user selects the "cluster" icon 144 from the 
screen 126. This causes the order generation system 
114 to present the user with various clustering options 
(FIGURE 12) , The user can then select one of the 
displayed clustering options and the order generation 
system 114 generates the appropriate cluster of the 
cuirrent typical. 

In generating a cluster of typicals, the order 
generation system 114 invokes the modelling tool 116 to 
ensure that the cluster is feasible. The modelling 
tool 116 removes redundant structures such as common 
walls and replaces multiple parts with individual parts 
if possible. If necessary the modelling tool 116 also 
checks the typical to ensure that it is a valid 
configuration . 

When done, the modelling tool 116 presents the 
user with a display of the selected cluster of typicals 
as shown in Figurk 13. 

The user can add other detached items such as 
chairs to a configuration. To do this, the user 
selects the seating selection icon 138 from the screen 
126. When this is done the order generation system 114 
presents the user with a display of chairs such as 
shown in Figore 14. The user can select one of the 
depicted chairs and that chair will be placed 
(freestanding) in the current cluster or typical. 
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Once the current typical and/or cluster 
configuration is acceptable to the user, its price can 
be determined using the price icon 156. Selecting the 
price icon 156 causes the order generation system 114 
to determine the price of the entire configuration and 
to present it to the user as shown in Figure 15. As can 
be seen from the quote depicted in Figore 15, at this 
time each component item in the configuration is listed 
and details about that item are given. This quote is 
for a valid configuration and can be sent directly to 
the ordering department. 

Alteinatively, in some embodiments, when a 
finalized configuration is determined, the cjuote may be 
an estimate requiring checking. 

As noted above, the modelling system 116 bases its 
determinations on the input user requirements and on 
information in the product attribute database. It also 
uses a model of the inter- relationships between the 
various components. An example of such a model is 
shown in the following tables. 

In the relationship maps below, the properties are 
coded as follows: "L" = load bearing, "N" = Non-load 
bearing, "A" = Provides Aft Support, and "G" = Supplies 
Ground (Floor) Support . 
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1000 




















Places Standanf SoGd Psaneb 




1000 




















|ptacesj6o6d_panel 


PLC 


1000 








































Places GaMed So8d Paneb 




1000 




















)placesjoat>ledj»anel 


PLC 


1000 




















Places ObSque So6d Paneb 




1000 




















|places_obique_p3nel 


PLC 


1000 




















Places BeUfine SoM Pmeb 




1000 




















|plaoes_benkie_|»anel 


PLC 


1000 




















Places Ported SoM Paneb 




1000 






















ptaoes_portedjianel 


PLC 


1000 










Stacked Veiteals 












2000 












Stack Kfts 












2000 












Padsl 












2000 












Extender Screens 










2000 












Desldno Screens 










2000 












FanlloMs | 










GOOD 
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1 1 








places JanSght 


PLC 


6000 








I 


^Aodosty Panels 












2000 






















plaoes_converoent_modes^_panel 


PLC 


2000 






















)lacesjcomer_niodest]f_partet 


PLC 


2000 






















ptaces_8tn3iG^t_(nodesty_j>8nel 


PLC 


2000 








1 


/efBcal Acoossoftes 










9000 






















ptacesJMJdl 


PLC 


9000 






















plaoesjDOunter_kipjend_cawer 


PLC 


9000 






















!toc(gjBloclnwite_,wor^jBurface^erMi_,co¥Br 


PLC 


9000 
























PLC 


0000 
























PLC 


9000 




























Horizontals 
















3000 










l¥ofk Surfaces 












3000 












Comer Woilt Surfaces 








3000 














•Wpht Aifiustat)le Comer Wpifc Surfaces 




3000 




















1 pi acos_twlBti^ja<IStf^ t>t>tejoomerjiiwrk_euiface 


PLC 


3000 






















ptoces_Jwlt^ i^MSi>statitejipfit_ct)riief_worttjturta 


PLC 


3000 
























3000 






















3000 














Repuiar Comer Wotfc Surfaces 




3000 






















pfemsejoomer_work surface 


PRM 


3000 






















pieriMsejMap_arDurtdjwork_surface 


PRM 


3000 






















placesjoomerjworkjBiAface 


PLC 


3000 






















plaoesjwrapjaroundjworkjBUifaoe 


PLC 


3000 
























3000 






















3000 














Etectrontc Comer Work Surfaces | 


3000 




















1 places_eloctponic jomef_iiror^jBurface (PLC 


3000 






















3000 














Trans^onal Comer Wocfc Surfaces 




3000 






















proini!w„tKai)sWoiial_wf3p__&rourKj_work_surfaoQ 


PRM 


3000 






















ptaoes_lraitsl8onaljDomer_}Mrk_surface 


PLC 


3000 






















place>_lransiOorial_wiapjBrDurid_work_surface 


PLC 


3000 
























3000 






















3000 












Rectangular Work Sufeoes 




3000 














Helotit Adjusts RecfanodarWofk Suites | 


3000 




















( ptace3_hoi^_adiiist3b»e_rectar>gutar_.¥»ofk_«urtiacj PLC 


3000 


































Regular Recbngubr Wbifc Suffaoes 




3000 
















ftemheWegutarWpcfangtto-Hfark Surfaces 




3000 
























PRM 


3000 






















piQrnl5e__iBct9ngutBi^worfc_jRirfjoe 


PRM 


3000 






















prgmbe_spfl^jectangular_wort^surface 


PRM 


3000 
















Pfaces Regular Redangufor Mbrfc Surfaces 




3000 






















ptacesjmonMorjwNl^surface 


PLC 


3000 






















places_ixfiused_pectangulai;jworkjwrface 


PLC 


3000 






















places_PBCtanoular__woik_iurfaoe 


PLC 


3000 






















place s_ffBCtangutar_work_euitace>jlop 


PLC 


3000 






















ptacesjipSUPectar«gularjMMkjturface 


PLC 


3000 
























300O 






















3000 






















aooo 






















3000 














Bectronic Rectangular \Miffc Surfaces 




3000 




















Iplaoesjeleclronlcieclangular work surface iPtC 


3000 


































Transitional Rectangular Woftt Surfaces 




3000 






















premisejtoisttorialjectangularjwoik_«urface 


PRM 


3000 






















places jtr3nsiQan3l_rect3ftoui3r_workjBurface 


PLC 


3000 
































Convoipent Wortt Surfaces | 




3000 














Regeular Convergent Work Surfaces 




3000 






















premise_convergent_work_8urfoce 


PRM 


3000 






















places joonvergent_wo(fc_surf3oe 


PLC 


3000 


































Shaped Convergent Work Surfaces 




3000 






















preinbe_shapedjwiap_»Dund_work_surface 


PRM 


3000 






















pOoes_Btiap6d wrap areundjMoik surface 


PLC 


3000 








































3000 














Regular Conference Emls 




3000 














1 1 1 ipremise conference end work turtace 


PRM 


3000 
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Iplaces.coitfarenoejBndjworKjBurfaoe \PiC 1 3000 
































! 


>iiigla Hxm\ CoikfefWKJO Ends 




3000 




















f 


ramise curwed work sufboe 1 




3000 




















? 


Neinl5d^tBanfeop_efMljM)fk_8urfooe 1 


>RM 


3000 




















( 


)lacesjcumdjK)ilt_surface 1 


tc 


3000 




















( 


)laoes_djsliapedjendjiMortcjsuifaoe 1 


tc 


3000 




















1 


ilaces_lBaidrop_<od_wcifcjBurface I 


PLC 


3000 
























^^^^H 3000 






















^^^H 3000 








< 


DountevtDps 














3000 












StralgMCoiinleftops 








3000 




















1 


XCTnise^ractanoi rty _countgf_top 


PRM 


3000 




















1 




PLC 


3000 




















1 




PLC 


3000 
































>onier Countertops 








3000 
























PLC 


3000 






























-tonzontai Accessories 










3000 






















)reniise_lceytMafd__holders 


PRM 


3000 






















xefnise_fnouso_pad 


PRM 


3000 






















Nefnse_paln\_rest 


PRM 


3000 






















^ftdces cdfotjsd 


PLC 


























PLC 


3000 






















[)l3ces_e)eclnon)c_transibon^cover 


PLC 


3000 






















places keybodfd hoid6f3 


PLC 


3000 






















places_in^ce_8_oonier 


PLC 


3000 






















pfcicosjwwsejad 


PLC 


3000 






















pbces_palm_rest 


PLC 


3000 
























3000 






















3000 






















3000 






















3000 






















3000 










Table Tops 














3000 








Veffical Supports 














7000 










Covere 














7000 












FWsh Covers 










7000 






















pieini5e_v3fi3bto_tielohtjoawer 


PRM 


7000 






















plooca_canopy_finteh _post 


PLC 


7000 
























PLC 


7000 






















ptaces_eiid_of_fun_po8t 


PLC 


7000 






















places_firdshjpost 


PLC 


7000 
























PLC 


7000 
























7000 






















7000 






















7000 






















7000 












Electrtcal Oorars 










7000 






















new views base cover Idt 


PLC 


7000 






















plaoes_180jDO(»eclorco¥er 


PLC 


7000 






















placesjBOjoorinectorjDover 


PLC 


7000 




















\mm 




7000 






















7000 










Corweclors 














7000 












T-MountKit 












7000 












1 








new_v»ewsJ_moont_bracket 


PLC 


7000 












StaodanI Connoctofs 








7000 






















pfsmisejDOmector 


PRM 


7000 






















plaoes_hinoe 


PLC 


7000 






























Modesty Panel Supports 










7000 






















ptaces_fnodestyjlo_cabinet_bfacfcet 


PLC 


7000 
























PLC 


7000 










Post 


5 














7000 
























7000 
























7000 










AicnnQCQjfsi vonnecoons 








7000 
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horizontal Supports 












7000 










fable Bases 












7000 








E 


Jfactets 1 












7000 










1 


>anel Attached Bractets 








7000 




















I 


>rwnise_j>edestalJtojp3oel_b*?cfc«* 1 




7000 




















f 


ireniisejMOfkjBUffMejcanflever 1 


3RM 


7000 




















1 


irefnsejiMOflijsurfacejoomer_bi3Cfcel 1 




7000 




















1 


itacesJhckidedjiwfluBurf^.cafiaev^ 1 




7000 




















1 


itaoesjwockjMBfacejcanaewer 1 


tc 


7000 






















ilacesjwo>kjsurfaoejcoiner_bf3Cket I 


'LC 


7000 






















)lacesjM)rit_surface_pafiel_fnount 1 




7000 






















ilaoesjNO»k_8uiface_slde_inounl 1 


PLC 


7000 






















3laoesjiraffc_BuffaoB_GlGpe_mount 


PLC 


7000 
























PLC 


7000 
























^^^H 7000 






















^^^^^1 7000 






















^^^H 7000 






















^^^H 7000 












MornPand Attached Bodcels 






7000 






















ffeniiso worti^surtaccL.<fcop_inoont 


PRM 


7000 






















preniis8jM)riesurbce_flush_mourtt 


PRM 


70O0 






















newjviem_cablneLtojwofk_surface_bracfcet 


PLC 


7000 






















ptaces_woftcjBuifacejdiop_niount 


PLC 


7000 






















pfacesjwoc>i_»uifaceJtosh_inount 


PLC 


7000 
























7000 






















7000 










Legs 
















7000 






















premisejMifcjMiteejsuppoctJeg 


PRM 


7000 






















placesjwoffcjturfacejBuppoftJeg 


PLC 


7000 
































Mxfcstirfoce Support Panels 








7000 






















pfcnilse jwwfcjBurfaoejBupportjianel 


PRM 


7000 






















places_oonfBfQnce_end_8upport 


PLC 


7000 






















ptaoesjwofk_surfaoejend_M_.supportj>ariel 


PLC 


7000 






















plaoesjiM)fk_suif3cejend„hatf_suppcrt_panel 


PLC 


7000 






















places_wock_Buiface_6uppoit_panel 


PLC 


7000 






















7000 










HeltfitAeSustmentKtts 










7000 






















pfenKse_lalBral_19e_heifi^_8(lSustnienl_lot 


PRM 


7000 






















preniisejpodostal_liol0hljGKlSu&biiBi4_IA 


PRM 


7000 






















preniisejBADfagejuntt_heighft_aiQustriient^lat 


PRM 


7000 










Adjustable Supports 










7000 






















ptaoos_hal^it_adiustible_cQnier_inechanlsfn 


PLC 


7000 






















plaoes_holulit_at^uslable_rectanoular_inochanbni 


PLC 


7000 






















plaoes_helBh^jBdjictabtej5pftjcofflef_jnochanten 


PLC 


7000 
























7000 






















7000 






















7000 




SosGno 




















8000 






Audit 


orkimSeattnc 
















8000 






Atfiustafale Sealing 
















8000 
























STG 


8000 






















acoot3dCMca$terjbasejnool 


STG 


8000 






















improwjcasior^basejchair 


STG 


8000 






















iRiprawjte_ca$ler_tJ3se_diair 


STG 


8000 






Stackabie Seatino 
















8000 






1 1 












iwpiw^lBfl^ base stackinp „ch^ 


STG 


8000 






NoivAdiustable Seating 














8000 






















aoootade sled base chair 


STG 


8000 






















innpfO¥_lGg_tiase_stool 


STG 


8000 






















inipn]v.sledjbasejchair 


STG 


0000 






Lounoe Seating 
















8000 








Benches 
















8000 








Sinfllto Lounge Seating 












8000 








Mjttiple tounge SoaGng 












8000 




PowerandData | t | 












5000 






Power and Data Providers 












6000 








In-Feeds 
















5000 






















pren)ise_base_feed_module 


PRM 


5000 






















premtsejiopjeedjnodule 


PRM 


5000 






















ptoces_base_teed_niodite 


PLC 


6000 






















plaoBS_lop_feed_modute 


PLC 


5000 
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jtacfls^ pancl_huiKL.fluOf8sc8fit JRolit 


PLC 


6000 






















plaoes_j>3fielJiunQj)iwtJheadJM_60M 


PLC 


6000 






















[ilaoes ,jkaiwl_niounlsd^fliiaresoent__ioht 


PLC 


6000 






















plac8S_po8ft_fnountjBtreet_fiohl 


PLC 


60OO 
























PLC 


6000 
























6000 






















6000 






















6000 






















6000 






















6000 






















6000 








Hoor Mounted lighting 












6000 








n^tang Accessones 












6000 






















placos_fliiof8SoefiMigM_saddl6_inoufiiM(ft 


PLC 


6000 






















places_pabited ^j^pif ^^^|^ H^it i^^^^i^p^ 


PLC 


6000 
























PLC 


6000 
























PLC 


6000 
























6000 






















6000 




OrD>3ntz36on 


















9000 






Tadcabte Surfaces 
















9000 






















piefnisejtacltbodrd 


PfEM 


9000 






















places QtW tacfcstrip 


PLC 


9000 






















plaocs_tacfcbo3wl 


PLC 


9000 


























Malleable Surfaces 
















9000 






















pieiiiise_fnaffcCftManl 


PRM 


9000 






















places_inartcefbosttd 


PLC 


9000 


























WortcSowDewfoes 
















9000 






















9000 






















pfemisejaS_purpo6e_hook 


PRM 


9000 






















preraiseJblBial_fiteMilrBWBr_ooriipfessor 


PRM 


9000 






















prefTOse_tater3i_tte_dra>*^er_cfivkJcr 


PRM 


9000 






















premtee_^l3te»3l_«e_front_to_back_har>glr>fiLb3r 


PRM 


9000 






















pfeniise_l3tefa»_6te_skJe_to_slde_h3nQ}nflLbar 


PRM 


9000 






















pfBn«s©_j)ed©stal_dtawer_divWer 


PRM 


9000 






















pieniiscMBhetfjifivtiler 


PRM 


9000 






















paperjiianaQeinent_bar 


■ 


9000 






















paper_manaoemer4_fteestaiKfing_verfical_tfliil 


9000 






















paper_cnaRaoeinentjBuspendedjmfic^_ijna 


9000 






















newjMOMrsjrtietfjMder 


PLC 


90CO 






















pbces_aBjNirposejMOk 


PLC 


9000 






















ptoces_fcjndan>etUal__pedestaLHaoQir<flLbaf 


PLC 


9000 






















ptacesJundamen«al_jtedesM_s*(teJo^^ 


PLC 


9000 






















plaoesJatsfal_GtoJroc«tJtoJb^ 


PLC 


9000 






















pfctoos_pigaiiizaSon_jtirfd 




9000 






















places_chetf_dMder 


9000 






















pfcHiOS_iwOcalj5loi30&jiaiitjykl 


9000 






















tri^nKxts _paper_nnanagoiTtoiiM>ar 


9000 






















4n J»i-n_j|j_ iMnifjuil ** 

iri_inooe_¥6rocai_iirin 


9000 






















serfe$_9SOj(lrawBrjoofnpiQssor 


9000 






















aertesjBSO^drawor (fivtder 


9000 






















8eilesJ»50JroiitJoJ>ackJiaiH|hM^^ |PLC t 9000 






















seites_960_sl(leJh>_c(de_haReir)Q_bar 




9000 
























9000 






















9000 








Horiziontal Worldlows 










9000 






















pfefnisej>edestal_pendi_tray 


1 9000 






















paper_m3raoomefd_freestanding_horizontai_unft 


9000 






















p3per_in3naoement_8usponded horizonlaljtintt 


9000 






















paper_inanaoenient_tray3 


9000 






















paper_fliai)aoernentjjnder_shelLuntt 


1 9000 






















plaoesjGPoestan(fingjBrid_rnafltMx 


9000 






















pt3ces_bjr>dafnentai_pedestal_tray 


9000 






















plaoes_grid_fiiail}ox [PLC | 0000 






















place$_flrid_rBfefWceJlray 


mm 


0000 






















tmt Jii_i ljIj'l. fill J H n r 

in mooB oiMoor 


9000 






















lli^l1lodo_hafloerJd^> 


9000 






















trf_jnt0(l6_horiz)ont3l_shelves 


9000 






















W_iBO<te_hortzoflfal_urttt 


9000 








OiaoonalWorfcRcws 










] 9000 






















paper_fnanagemefiljbBestandinQ_(fiaoon3ljunit 


9000 
























1 9000 
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1 1 










tri mode diagonal_iinit 




9000 








WortcflowBlns 














9000 






















pt3ces_BrW «fiskette_btn 


PLC 


9000 






















placesjgridjBiorageJbcn 


PLC 


9000 


























9000 



wo 98/55949 



42 



PCT/US98/09890 



I 
o 

«3 



II 



II 

II 

m 

"a 

'I 



^ - 

1 
= 1 



1°J 



ll 

II 
9t 



« i 



I 



3 



I I 



I 



s 

OB 
I 

s 



u 



o 

1g" 



wo 98/55949 



- 44 - 



PCT/US98rt)9890 



lis 



t E 

II 

5? 



[I 
5 : 



is 



^ 8 



I 

UJ 



2 



e 

o. 



a!i 



■J 



€ 



E 



s 

•o 



m 



I 



i 



11 



o < 
-i . 
a 



> - 
& 2 



wo 98/55949 



- 45 - 



PCr/US98/09890 



& 



s 



31 • 

3. 



f 

z 

i 

o 



I 

O 



Ct 
O 



q 



o 
q 



o 
5 



£1 

I: 



I 

3 



O 



llillll 



i 

to ; 
I 

I: 



J 



I? 
{ 



L a. 



II 

^1 



Jll 



3 
5 



3? 



X 



o 



X 



ii 



1^ 



i 



B 

8 



Hi 



3 



E 
S 



1 



2 



a. 



wo 98/55949 



- 47 - 



PCr/US98/09890 




wo 98/55949 



- 48 - 



PCT/US98/09890 



1 



IB 

1 

-1 


fi 

o 
• 




































































3 


































































1 Conttntnt 


£ 
«» 

C 
O 
•5 
w 


ill 
111 

l-s 

"S • p c 
o» CI x> 






.J 

i 




If Races, may mount to a panel up to six Incttes 
narrower than the convergent (panel run must t>e 
■> than the width of the convergent) 




v» 


■| 

o. 




1 

o 






lAttsches to 2 worksurfaees wKh panel t>etween I 


UJ 

o 
oc 






a 

UJ 

o 
q: 


i 

a 
UJ 










Mounts on top of Inline panel run of unifbmi 
(<o63") height longer then the width of the counter 
top 






Must t>e Installed over two solid panels: 1)46' 
counter over two 24' wide panels, 2) 60* counter 
over two 36* wide panels 
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Although described with reference to a particular 
system, the present invention operates on any computer 
system and can be implemented in software, hardware or 
any combination thereof. When implemented fully or 
partially in software, the invention can reside, 
permanently or temporarily, on any memory or storage 
medium, including but not limited to a RAM, a ROM, a 
disk, an ASIC, a PROM and the like. 

Thus, a graphical user interface for configuring 
office furniture is provided- One skilled in the art 
will appreciate that the present invention can be 
practiced by other than the described embodiments, 
which are presented for purposes of illustration and 
not limitation, and the present invention is limited 
only by the claims that follow. 
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What is claimed: 



1. A method, for use in a user workstation 
including a pointing device and a visual display unit, 
-for providing a graphical user interface to a computer 
program for configuring office furniture, the method 

5 comprising: 

6 displaying on a screen of the visual display unit 
at the user's workstation questions regarding user 

8 configuration criteria; 

in response to said displaying, obtaining 
configuration criteria from the user and providing the 
user configuration criteria to the computer program; 

displaying in an area on a screen of the visual 
display unit at the user's workstation a graphical 
representation of at least one typical furniture 
configuration satisfying the user configuration 

16 criteria; 

17 selecting, with the pointing device, a typical 
furniture configuration from the at least one typical 
furniture configuration displayed on the screen; 

20 modifying, using the pointing device, aspects of 

the selected typical furniture configuration to produce 



7 



9 
10 
11 
12 
13 
14 
15 



18 
19 



21 



22 a modified furniture configuration; 
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23 displaying on the visual display unit at the 

24 user's workstation a graphical representation of the 

25 modified furniture configuration; 

26 with the pointing device, selecting a validity 

27 checking option to effect checking the validity of the 

28 modified furniture configuration; and 

29 in response to said selecting the validity 

30 checking option, checking the validity of the modified 

31 configuration. 

1 2. A method as in claim 1 wherein the 

2 configuration criteria include at least one of: 

3 conferencing criteria; 

4 privacy criteria; 

5 power criteria; 

6 communications criteria; 

7 storage criteria; and 

8 area criteria . 

1 3. A method as in claim 1 wherein the modifying 

2 of the selected typical furniture configuration 

3 coitprises at least one of, for a depicted component of 

4 the selected typical furniture configuration: 

5 adding another component to the depiction of the 

6 selected typical furniture configuration; 
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deleting the depicted component from the depiction 
of selected typical furniture configurations- 
repositioning the depicted component of the 
depicted selected typical furniture configuration; 

changing the depicted fabric or finish of the 
depicted component of the depicted selected typical 
furniture configuration; and 

changing the shape or size of the depicted 
component of the depicted selected typical furniture 
16 conf igura t ion . 

1 4, A method as in claim 3 wherein the adding of 

2 another component comprises: 
on the screen of the visual display unit at the 

user's workstation, presenting the user with various 

possible components which can be added; and 

6 by the user, 

J selecting with the pointing device one of the 

various possible coii5>onents; and 
on the display depicting the typical 
furniture configuration, positioning the 
selected one possible component on the 
depiction of the current typical furniture 



8 
9 
10 
11 



12 



^3 configuration. 
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1 5. A method as in claim 3 wherein the changing 

2 the shape or size of the depicted component conprises, 

3 with the pointing device: 
selecting the depicted component; and 
adjusting the shape or size of the depicted 

component, whereby the shape or size can only be 
7 adjusted to a valid shape or size. 



6. A method as in claim 1 further comprising: 
with the pointing device, selecting a price option 
to effect determining a price of the modified 

4 configuration; and 

5 in response to said selecting said price option, 
determining a price of the modified depicted 



6 



7 configuration- 



1 

2 

3 

4 
5 
6 
7 
8 
9 
10 



7. A method as in claim 1 further comprising: 
with the pointing device, selecting a cluster 
option to effect producing a cluster configuration of 
the modified typical furniture configuration; and 

in response to said selecting said cluster option, 
producing a cluster configuration of the modified 
typical furniture configuration; and 

displaying on the screen of the visual display 
unit at the user's workstation a depiction of the 
cluster configuration. 
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1 8. A method as in claim 7 further conprising: 

2 with the pointing device, selecting a price option 

3 to effect determining a price of the cluster 

4 configuration; and 

5 in response to said selecting said price option, 

6 determining the price of the cluster configuration. 

1 9. A method as in claim 7 wherein the producing 

2 of a cluster coirprises: 

3 determining if the cluster configuration is a 

4 valid conf igxiration; and 

5 optimizing the cluster configuration. 

1 10, A method as in claim 1 wherein the checking 

2 the validity of the modified configuration comprises 

3 optimizing the modified configuration. 

1 11. A method as in claims 9 or 10 wherein the 

2 optimizing of a configuration comprises at least one 

3 of : 

4 removing redundant components from the 

5 configuration; 

6 merging conponents in the configuration; and 

7 splitting conponents in the configuration. 
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7 
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A method as in claim 1 wherein the modifying 
aspects of the selected typical furniture configuration 
comprises modifying the entire product line of the 



4 configuration. 



, 13. A method of configuring office furniture 

2 comprising, by computer: 

obtaining configuration criteria from a user; 
presenting the user with at least one typical 
furniture configuration satisfying the criteria; 

selecting a typical furniture configuration from 
the at least one typical configuration; 

modifying aspects of the selected typical 
furniture configuration to produce a modified furniture 

10 configuration; 

producing a cluster configuration of the modified 

typical furniture configuration; 

checking the validity of the cluster 

14 configuration; and 

determining a price of the cluster configuration. 



, 14. A method of configuring office furniture 

2 coti^rising, by computer: 

3 obtaining configuration criteria from a user; 



4 

5 



presenting the user with at least one typical 
furniture configuration satisfying the criteria; 
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6 selecting a typical furniture configuration from 

7 the at least one typical configuration; 

8 modifying aspects of the selected typical 

9 furniture conf igirration to produce a modified 

10 configuration; and 

checking the validity of the modified 

12 conf igurat ion . 

1 15- A method as in claim 14 wherein the 

2 configuration criteria include at least one of: 

3 conferencing criteria; 

4 privacy criteria; 

5 power criteria; 

6 communications criteria; 

7 storage criteria; and 

8 area criteria. 

1 16, A method as in claim 14 wherein the modifying 

2 of the selected typical comprises at least one of, for 

3 a conponent of the selected typical: 

4 adding another conponent to the selected typical 

5 furniture configuration; 

6 deleting the component from the selected typical 

7 furniture configuration; 

8 repositioning the component of the selected 

9 typical furniture configuration; 
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changing the fabric or finish of the component of 
the selected typical furniture configuration; and 

changing the shape or size of the component of the 
selected typical furniture configuration. 



, 17. A method as in claim 16 wherein the adding of 

2 another coitponent comprises: 

3 presenting the user with possible components which 

4 can be added; and 

5 by the user, 
selecting one of the possible components; and 
positioning the selected one possible 
component on the current typical furniture 
conf igurat ion . 



1 

2 



18. A method as in claim 16 wherein the changing 
the shape or size of the component comprises: 
selecting the component; and 

adjusting the shape or size of the component, 
whereby the shape or size can only be adjusted to a 



6 valid shape or size. 



19. A method as in claim 14 further comprising; 
determining a price of the modified furniture 



3 conf igurat ion , 
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20. A method as in claim 14 further comprising: 
producing a cluster configuration of the modified 

typical furniture configuration. 

21. A . method as in claim 20 further comprising: 
determining a price of the cluster configuration. 



, 22. A method as in claim 20 wherein the producing 

2 of a cluster comprises: 

3 determining if the cluster configuration is a 

4 valid configuration; 

5 optimizing the cluster configuration. 



, 23. A method as in claim 14 wherein the 

2 checking the validity of the modified furniture 

3 configuration conqprises 

4 optimizing the modified furniture configuration. 

, 24- A method as in any one of claims 22 and 23 

a wherein the optimizing of a configuration couprises at 

3 least one of: 

4 removing rediindant components from the 

5 configuration; 



6 
7 



merging components in the configuration; and 
splitting components in the configuration. 
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1 25, A method as in claim 14 wherein the modifying 

2 aspects of the selected typical conprises modifying the 

3 entire product line of the configuration. 

1 26. Computer- readable media tangibly embodying an 

2 interface program of instructions executable by the 

3 machine to provide a graphical user interface to a 

4 computer program for configuring office furniture, the 

5 interface program comprising code to effect: 

6 displaying on a screen of a visual display unit at 

7 a user's workstation questions regarding user 

8 configuration criteria; 

9 in response to said displaying, obtaining 

10 configuration criteria from the user; 

-11 displaying in an area on a screen of the visual 

12 display unit at the user's workstation a graphical 

13 representation of at least one typical furniture 

14 configuration satisfying the criteria; 

15 selecting, with input from the pointing device, a 

16 typical furniture configuration from the at least one 

17 typical furniture configurations displayed on the 

18 screen; 

19 modifying, using input from the pointing device, 

20 aspects of the selected typical furniture configuration 

21 to produce a modified furniture configuration; 
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22 displaying on the visual display unit at the 

23 user's workstation a graphical representation of the 

24 modified furniture configuration; 

25 with input from the pointing device, selecting a 

26 validity checking option to effect checking the 

27 validity of the modified furniture configuration; and 

28 in response to said selecting the validity 

29 checking option, checking the validity of the modified 

30 furniture configuration, 

1 27. Media as in claim 26 wherein the 

2 configuration criteria include at least one of: 

3 conferencing criteria; 

4 privacy criteria; 

5 power criteria; 

6 communications criteria; 

7 storage criteria; and 

8 area criteria. 

1 28. Media as in claim 26 wherein the modifying of 

2 the selected typical comprises at least one of, for a 

3 depicted component of the selected typical furniture 

4 conf igxiration: 

5 adding another component to the depiction of the 

6 selected typical furniture configuration; 
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7 deleting the depicted component from the depiction 

8 of selected typical furniture configuration; 

9 repositioning the depicted component of the 

10 depicted selected typical furniture configuration; 

11 changing the depicted fabric or finish of the 

12 depicted component of the depicted selected typical 

13 furniture configuration; and 

14 changing the shape or size of the depicted 

15 component of the depicted selected typical furniture 

16 configuration. 

1 29. Media as in claim 28 wherein the adding of 

2 another component comprises: 

3 en the screen of the visual display unit at the 

4 user's workstation, presenting the user with various 

5 possible components which can be added; and 

6 by the user, 

7 selecting with the pointing device one of the 

8 various possible components; and 

9 on the display depicting the typical 

10 furniture configuration, positioning the 

11 selected one possible component on the 

12 depiction of the current typical furniture 

13 configuration. 
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1 30. Media as in claim 28 wherein the changing the 

2 shape or size of the depicted component comprises, with 

3 input from the pointing device: 

4 selecting the depicted component; and 

5 adjusting the shape or size of the depicted 

6 component, whereby the shape or size can only be 

7 adjusted to a valid shape or size. 

1 31. Media as in claim 26 the program further 

2 comprising code to effect: 

3 with input from the pointing device, selecting a 

4 price option to effect determining a price of the 

5 modified conf igxiration; and 

6 in response to said selecting said price option, 

7 determining a price of the modified depicted 

8 configuration. 

1 32. Media as in claim 26 the program further 

2 comprising code to effect: 

3 with input from the pointing device, selecting a 

4 cluster option to effect producing a cluster 

5 configuration of the modified typical furniture 

6 conf igurat ion ; 

7 in response to said selecting said cluster option, 

8 producing a cluster configuration of the modified 

9 typical furniture configuration; and 
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10 displaying on the screen of the visual display 

11 xinit at the user's workstation a depiction of the 

12 cluster configuration. 

1 33. Media as in claim 22, the program further 

2 comprising code to effect : 

3 with input from the pointing device, selecting a 

4 price option to effect determining a price of the 

5 modified configuration; and 

6 in response to said selecting said price option, 

7 determining the price of the cluster configuration. 

1 34. Media as in claim 32 wherein the producing of 

2 a cluster comprises: 

3 determining if the cluster configuration is a 

4 valid furniture configuration; and 

5 optimizing the cluster configuration. 

1 35. Media as in claim 26 wherein the checking the 

2 validity of the modified configuration comprises 

3 optimizing the modified configuration. 

1 36. Media as in claim 35 wherein the optimizing 

2 of a configuration comprises at least one of: 

3 removing rediindant components from the 

4 configuration; 
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5 merging conponents in the configuration; and 

6 splitting components in the configuration. 

1 37. Media as in claim 34 wherein the optimizing 

2 of a conf igxiration conprises at least one of: 

3 removing redundant cotrponents from the 

4 configuration; 

5 merging components in the configuration; cind 

6 splitting components in the conf iguration. 

1 38. Media as in claim 26 wherein the modifying 

2 aspects of the selected typical comprises modifying the 

3 entire product line of the conf iguration. 

1 39. Computer- readable media as in any one of 

2 claims 26 to 38 wherein said media comprise at least 

3 one of a RAM, a ROM, a disk, an ASIC and a PROM. 

1 40. A con^>uter-assisted furniture configuration 

2 system conprising: 

3 (A) a visual display unit; 

4 (B) a pointing device; and 

5 (C) interface means for providing a graphical 

6 user interface to said configuration system, the 

7 interface means comprising means to effect: 



wo 98/55949 



PCT/US98/09890 



- 71 - 

8 displaying on a screen of the visual display unit 

9 at the user's workstation questions regarding user 

10 configuration criteria; 

11 in response to said displaying, obtaining 

12 configuration criteria from the user and providing the 

13 user configuration criteria to the computer program; 

14 displaying in an area on a screen of the visual 

15 display unit at the user's workstation a graphical 

16 representation of at least one typical furniture 

17 configuration satisfying the user configuration 

18 criteria; 

19 selecting, with the pointing device, a typical 

20 furniture configuration from the at least one typical 

21 furniture configurations displayed on the screen; 

22 modifying, using the pointing device, aspects of 

23 the selected typical furniture configuration to produce 

24 a modified furniture configuration; 

25 displaying on the visual display unit at the 

26 user's workstation a graphical representation of the 

27 modified furniture configuration; 

28 with the pointing device, selecting a validity 

29 checking option to effect checking the validity of the 

30 modified furniture configuration; and 

31 in response to said selecting the validity 

32 checking option, checking the validity of the modified 

33 configuration. 
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